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AMENDMENTS TO THE CLAIMS; 

This listing of claims will replace all prior versions, and listings, of claims In the 
application: 

LISTING OF CLAIMS: 

Claim 1 (currently amended); A piezoelectric filter comprising: 
a plurality of piezoelectric resonators including a substrate and a vibration portion 
provided on the substrate, the vibration portion having a structure in which top and 
bottom suriaces of a thin film portion including at least one piezoelectric thin film are 
sandwiched between at least a pair of an upper electrode and a lower electrode facing 
each other and wher eia 

th e upper o l ootrodo of at l oaet ono of the plural i ty of piozoo l ootr i o rooonatorc i o 
made of a matorial hav i ng ouocoptibi l ity to otohing that Id d i ffbront from that of the upper 
e l e ctrode s of th@ oth e r piozo el eotrio re s onatoro 

an additional film provided on the upper electrode of at least one of the plurality 
of Piezoelectric resonators: wherein 

the additional film has suscepti bilitv to physical etching that is lower than thai of 
materials used for the upper electrod es of the others of the plurality of Piezoelectric 
resonators . 

Claim 2 (canceled). 

Claim 3 (currently amended): The piezoelectric filter according to Claim ai , 
wherein the upper electrodes of the plurality of piezoelectric resonators are made of the 
same material. 

Claim 4 (currently amended): A piezoelectric filter comprising: 
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a plurality of piezoelectric resonators including a substrate and a vibration portion 
provided on the substrate, the vibration portion having a structure in which top and 
bottom surfaces of a thin film portion including at least one piezoelectric thin film are 
sandwiched between at least a pair of an upper electrode and a lower electrode facing 
each other; wherein 

the vibration portions of the plurality of piezoelectric resonators are covered with 
a protective film, and an additional electrode is provided on the upper electrode of at 
least one of the plurality of piezoelectric resonators with the protective film being located 
therebetween : and 

the protective film has suscep tibiiitv to physical etching that is lower than that of 
the additional electrode . 

Claim 5 (original): The piezoelectric filter according to Claim 1 , wherein the 
piezoelectric thin film includes one of ZnO and AIN. 

Claim 6 (original): The piezoelectric filter according to Claim 1, wherein the 
substrate has at least one of an opening and a concave portion, and the vibration 
portion is provided on the at least one of the opening and the concave portion. 

Claim 7 (original): A piezoelectric filter comprising: 

a plurality of piezoelectric resonators including a piezoelectric substrate and a 
vibration portion having a structure in which the piezoelectric substrate is sandwiched 
between at least a pair of an upper electrode and a lower electrode facing each othen 
wherein 

the upper electrode of at least one of the plurality of piezoelectric resonators is 
made of a material having susceptibility to etching that is different from that of the upper 
electrodes of the other piezoelectric resonators. 



PAGE 4/17 * RCVO AT 3/3112005 1:18:37 PM {Eastern SbndanI Time] * SVR:USPTMPXRF-1/2 * DNIS:872930S * CS>>:70338S$080 * DURATION (inin4S):0S-3O 



I 



03/31/2085 13:25 7033855080 



KEATING & BENNETT 



PAQE 05/17 



Serial No. 10/623,856 
March 31 , 2005 

Reply to the Office Action dated December 7. 2004 
Page 4 of 14 

Claim 8 (original): A piezoelectric filter comprising: 

a plurality of piezoelectric resonators including a piezoelectric substrate and a 
vibration portion having a structure in which the piezoelectric substrate is sandwiched 
between at least a pair of an upper electrode and a lower electrode facing each other; 
w^terein 

an additional film is provided on the upper electrode of at least one of the plurality 
of piezoelectric resonators, and the additional film has susceptibility to etching that is 
different from that of the material for the upper electrode. 

Claim 9 (original): The piezoelectric filter according to Claim 7, wherein the 
vibration portions of the plurality of piezoelectric resonators are covered with a 
protective film, and an additional dectrode is provided on the upper electrode of at least 
one of the plurality of piezoelectric resonators with the protective film being located 
therebetween. 

Claim 1 0 (originaO: The piezoelectric filter according to Claim 7, wherein the 
lower electrode of at least one of the plurality of piezoelectric resonators is made of a 
material having susceptibility to etching that is different from that of the lower electrodes 
of the other piezoelectric resonators. 

Claim 1 1 (original): The piezoelectric filter according to Claim 7, wherein an 
additional film is provided on the lower electrode of at least one of the plurality of 
piezoelectric resonators, and the additional film has susceptibility to etching that is 
different from that of the materials for the lower electrodes of the other piezoelectric 
resonators. 

Claim 12 (original): The piezoelectric filter according to Claim 7, wherein at least 
a portion of the plurality of piezoelectric resonators share a lower electrode. 
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Claim 13 (original): The piezoelectric filter accortlng to Claim 1, wherein the 
plurality of piezoelectric resonators are anxinged in a ladder configuration. 

Claim 14 (original): A duplexer comprising the piezoelectric filter aocortling to 
Claim 1. 

Claim 15 (currently amended): A composite piezoelectric resonator comprising: 
a plurality of piezoelectric resonators including a substrate and a vibration portion 
provided on the substrate, the vibration portion having a structure In which top and 
bottom suriiaces of a thin film portion Including at least one piezoelectric thin film are 
sandwiched between at least a pair of an upper electrode and a lower electrode facing 
each other : and wh e r ei n 

whero i n tho upp e r olootrodo of at l oast ono of tho p l urality of piozoo l ootrio 
fesonatoro is mado of n rmtnrin i hnuinj rimnnpti^Tiirfy tff ntnh i nfl th a t ic d jff cnjn t f rom 
that of tho uppor oloctrodoo of tho othor piozoe l ectrio rooonatoro 

an additional film provided on the upper electrode of at least one of the Dluraiifry 
of Piezoel ectric resonators: wherein 

the additional film has susceptibHity to physical etching that is lower than that n f 
materials used for the upper electrodes of the others of th^ nluralitv of piezoetervtrir 
resonators . 

Claims 16 and 17 (canceled). 

Claim 18 (original): The composite piezoelectric resonator according to Claim 
15, wherein the piezoelectric thin film includes at least one of ZnO and AIN. 
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Claim 19 (original): The composite piezoelectric resonator according to Claim 
15. wherein the substrate has at least one of an opening and a concave portion, and the 
vibration portion is provided on the at least one of the opening and the concave portion. 

Claim 20 (original): A communication device comprising at least one of the 
piezoelectric filter according to Claim 1, the duplexer according to Claim 14. and the 
composite piezoelectric resonator accoreling to Claim 15. 

Claim 21 (currently amended): A method for adjusting the frequency of a 
piezoelectric filter comprising the steps of: 

providing a piezoelectric filter including a plurality of piezoelectric resonators 
including a substrate and a vibration portion provided on the substrate, the vibration 
portion having a structure in which top and bottom surfaces of a thin film portion 
including at least one piezoelectric thin film are sandwiched between at least a pair of 
an upper electrode and a lower electrode facing each othe r and an additional film is 
irovided on the upper electrode of at l east one of the plurality of piezoelectric 
resonators, and the add itional film has susceptibilltv to physical etching that is lower 
than that of materials uaed for the upp er electrodes of the others of the plurality of 
piezoelectric resonators tho uppor o l octrodo of at looot ono of tho plural i ty of 
piezoo l octrio r e eonatoro io made of a matoria l having ouoceptibility to otching that io 
diff e rent from that of tho uppor olootrodoo of tho other piozooloctrio rooonotoro ; and 

adjusting the frequency of the at least one of the plurality of piezoelectric 
resonators by etching the upper electrode of the at least one of the plurality of 
piezoelectric resonators. 



Claim 22 (canceled). 
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Claim 23 (currently amended): A method for adjusting the frequency of a 
piezoelectric filter comprising the steps of: 

providing a piezoelectric filter including a plurality of piezoelectric resonators 
including a substrate and a vibration portion provided on the substrate, the vibration 
portion having a structure in which top and bottom surfaces of a thin film portion 
including at least one piezoelectric thin film are sandwiched between at least a pair of 
an upper electrode and a lower electrode facing each other, the vibration portions of the 
plurality of piezoelectric resonators are covered with a protective film, and an additional 
electrode provided on the upper electrode of at least one of the plurality of piezoelectric 
resonators with the protective film being located therebetween , wherein the nrnter^tiu^ 
film has sgsoeptibilitv to Phvsical etching that is lower than that of the adriit inn^i 
electrode : and 

adjusting the frequency of the at least one of the plurality of piezoelectric 
resonators by etching the additional electrode. 

Claim 24 (original): The method for adjusting the frequency of a piezoelectric 
filter according to Claim 21 , further comprising the step of adjusting the frequency of the 
plurality of piezoelectric resonators by adding a film to the vibration portion or by etching 
the vibration portion through an opening in the substrate arranged such that the 
vibration portion is provided on the opening. 

Claim 25 (original): A method for adjusting the frequency of a piezoelectric filter 
comprising the steps of: 

providing a piezoelectric filter including a plurality of piezoelectric resonators 
including a piezoelectric substrate and a vibration portion having a structure in which the 
piezoelectric substrate is sandwiched between at least a pair of an upper electrode and 
a lower electrode facing each other, the upper electrode of at least one of the plurality of 
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piezoelectric resonators Is made of a material having susceptibility to etching that is 
different from that of the upper electrodes of the other piezoelectric resonators; and 

adjusting the frequency of the at least one of the plurality of piezoelectric 
resonators by etching the upper electrode of the at least one of the plurality of 
piezoelectric resonators. 

Claim 26 {original): A method for adjusting the frequency of a piezoelectric fitter 
comprising the steps of: 

providing a piezoelectric filter Including a plurality of piezoelectric resonators 

Including a piezoelectric substrate and a vibration portion having a structure In which the 

piezoelectric substrate is sandwiched between at least a pair of an upper electrode and 

a lower electrode facing each other, an additbnal film provided on the upper electrode 

of at least one of the plurality of piezoelectric resonators, and the additional film has 

susceptibility to etching that is different from that of the material for the upper electrode; 
and 

adjusting the frequency of the at least one of the plurality of piezoelectric 
resonators by etching the additional film. 

Claim 27 (original); The method for adjusting the frequency of a piezoelectric 
filter according to Claim 25, further comprising the step of adjusting the frequency of the 
at least one of the plurality of piezoelectric resonators by etching a lower electrode of 
the at least one of the plurality of piezoelectric resonators, the lower electrode being 
made of a material having susceptibility to etching that is different from that of the lower 
electrodes of the other piezoelectric resonators. 

Claim 28 (original): The method for adjusting the frequency of a piezoelectric 
filter according to Claim 25, further comprising the step of adjusting the frequency of the 
at least one of the plurality of piezoelectric resonators by etching an additional film of a 
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lower electrode after the frequency of the upper electrode is adjusted, the additional film 
IS provided on the lower electrode of at least one of the plurality of piezoelectric 
resonators, and the additional film has susceptibility to etching that is different from that 
of the materials for the lower electrodes of the other piezoelectric resonators. 

Claim 29 (original): The method for adjusting the frequency of a piezoelectric 
filter according to Claim 25, further comprising the step of adjusting the frequency of the 
at least one of the plurality of piezoelectric resonators by etching a lower electrode after 
the frequency of the upper electrode is adjusted, the lower electrode being shared 
among at least a portion of the plurality of piezoelectric resonators. 

Claim 30 (new): The piezoelectric filter according to Claim 1, wherein the 
additional film is made of Al or AbOs. 

Claim 31 (new): The piezoelectric filter according to Claim 15, wherein the upper 
electrodes of the plurality of piezoelectric resonators are made of the same material. 

Claim 32 (new): The piezoelectric filter according to Claim 15, wherein the 
additional film is made of Al or AI2O3. 
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